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The U VI cation in the title complex, [U(C 17 H 14 BrN 3 0 2 S)0 2 - 
(C 4 H 10 O)], exists within a distorted pentagonal-bipyramidal 
geometry, where the oxide atoms occupy the axial positions 
[O-U— O = 179.8 (3)°] and the pentagonal plane is defined 
by the N 2 0 2 atoms of the tetradentate Schiff base ligand and 
the O atom of the 2-butanol molecule. In the crystal, 
centrosymmetric aggregates are formed via pairs of hy- 
droxy-phenolate O— H ■ O hydrogen bonds. The azomethine 
C=N atoms, the ethylthiolyl group, the 2-butanol molecule 
and Br atom are disordered over two positions in a 
0.627 (3):0.373 (3) ratio. 

Related literature 

For background to uranyl Schiff base complexes, see: §ahin et 
al. (2010); Ozdemir et al. (2011). For a related structure, see: 
Takjoo et al. (2012). 




Experimental 

Crystal data 

[U(C 17 H 14 BrN 3 O 2 )O 2 (C4H 10 O)] 

M, = 748.43 

Monoclinic, P2i/c 

a = 11.4795 (2) A 

b = 14.6450 (3) A 

c = 14.3383 (6) A 

P = 98.094 (3)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
r mi „ = 0.182, r maI = 0.673 

Refinement 

R[F 2 > 2a(F 2 )] = 0.052 

wR(F 2 ) = 0.102 

S = 1.18 

5495 reflections 

326 parameters 



Table 1 

Selected bond lengths (A). 



V = 2386.50 (12) A J 
Z = 4 

Mo Ka radiation 
fi = 8.60 mm~' 
T = 100 K 

0.30 x 0.10 x 0.05 mm 



17329 measured reflections 
5495 independent reflections 
4365 reflections with / > 2a(I) 
R iM = 0.046 



44 restraints 

H-atom parameters constrained 
A/w = 1.58 e A~ 3 
Ap mi „ = -0.97 e A~ 3 



U-Ol 
U-02 
U-03 
U-04 



2.297 (6) 
2.232 (6) 
1.777 (5) 
1.777 (5) 



U-05 
U-Nl 
U-N3 



2.411 (5) 
2.572 (7) 
2.563 (6) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H' • A 


D- ■ A 


D-H-A 


05-H50- ■ Ol' 


0.84 


1.88 


2.667 (8) 


155 


Symmetry code: (i) — 


•x + l.-y + l,- 


-z + 1. 







t Additional correspondence author, e-mail: rezatakjoo@yahoo.com. 



Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: publCIF (Westrip, 
2010). 

The authors gratefully acknowledge financial support of this 
study by Ferdowsi University of Mashhad, and thank the 
Ministry of Higher Education (Malaysia) for funding struc- 
tural studies through the High-Impact Research Scheme 
(grant No. UM.C/HIR/MOHE/SC/12). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6627). 
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{4-Bromo-2-[(2-{(ethylsulfanyl)[(2-oxidobenzylidene-A:0)amino-A:N]methyl- 

idene}hydrazinylidene-K-N 1 )methyl]phenolato-/<:0}(butan-2-ol- 

ifO)dioxidouranium(VI) 

Reza Takjoo, Mehdi Ahmadi, Seik Weng Ng and Edward R. T. Tiekink 

Comment 

Recent studies of uranyl Schiff base complexes (Sahin et al, 2010) motivated the synthesis of the title complex, (I), in 
continuation of related structural studies (Takjoo et al, 2012). 

The U atom in (I), Fig. 1, exists within a distorted pentagonal bipyramidal geometry with the axial positions occupied 
by the oxido-0 atoms, 03 — U — 04 = 179.8 (3)°. The pentagonal plane is defined by the N2O2 atoms, derived from the 
tetradentate Schiff base ligand, and the O atom of the 2-butanol molecule, Table 1. The Schiff base ligand is somewhat 
twisted with the dihedral angle between the terminal benzene rings being 3 1.9 (4)°. 

In the crystal structure, centrosymmetric pairs of molecules are linked via O — H— O hydrogen bonds formed between 
the hydroxyl and Ol-phenoxide atoms, Fig. 2 and Table 2. The dimeric aggregates stack into columns parallel to a, Fig. 3. 

Experimental 

U0 2 (OAc)2.2H 2 0 (0.42 g, 1.0 mmol) was added to a butanol solution (20 ml) of 5-bromosalicylaldehyde mono-S-ethyl- 
isothiosemicarbazone hydrobromide (0.38 g, 1.0 mmol) and salicylaldehyde (0.12 g, 1.0 mmol). The red solution was 
heated under reflux for 1 h at 70 °C. Red prisms were isolated after four days, collected by filtration, washed with diethyl 
ether and dried in air. m.p. 493 K (dec,). Yield: 33%. 

Refinement 

Carbon-bound H atoms were placed in calculated positions [O — H = 0.84 A and C — H 0.95 to 0.99 A, £/ is0 (H) = 1.2 to 
1.5[/ eq (0,C)] and were included in the refinement in the riding model approximation. 

The ethylthiolyl unit is disordered over two positions; the minor component refined to a site occupancy of 0.373 (3). 
The isotropic displacement parameters of the atoms of the minor component were constrained to be equal to U eq of the 
major component. Pairs of S — C and C — C distances were restrained to within 0.01 A of each other. The azomethine 
C=N unit is also disordered; the positions and anisotropic displacement parameters of the primed atoms were set to those 
of the unprimed ones. The bromine substituent is also similarly disordered over two benzene rings. 

The 2-butanol molecule is also disordered over two positions, and the occupancies were set to those of the ethylthiolyl 
unit. The isotropic displacement parameters of the atoms of the minor component were constrained to be equal to U eq of 
the major component; the C19, C20 and C21 atoms were restrained to be nearly isotropic. Pairs of C — O and C — C 
distances were restrained to within 0.01 A of each other. The C — C distances were restrained to 1.54±0.01 A and the non- 
bonded C-C distances to 2.51±0.01 A. 
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The final difference Fourier map had a peak at 0.24 A from H4 and a hole at 0.66 A from U. 
Computing details 

Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: CrysAlis PRO (Agilent, 2010); data reduction: CrysAlis 
PRO (Agilent, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X-SEED (Barbour, 2001) and DIAMOND (Brandenburg, 
2006); software used to prepare material for publication: publCIF (Westrip, 2010). 




Figure 1 

The molecular structure of (I) showing displacement ellipsoids at the 70% probability level. Only the major component 
of the disordered residues are shown. 
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A A* 

Figure 3 

A view in projection down the a axis of the unit-cell contents of (I). 



{4-Bromo-2-[(2-{(ethylsulfanyl)[(2-oxidobenzylidene-KO)amino- /ciV]methylidene}hydrazinylidene- 
K-iV 1 )methyl]phenolato- /cO}(butan-2-ol-/cO)dioxidouranium(VI) 



Crystal data 

[U(C 17 H 14 BrN3O 2 )O 2 (C4H 10 O)] 

M r = 748.43 

Monoclinic, P2Jc 

Hall symbol: -P 2ybc 

a = 11.4795 (2) A 

ft = 14.6450 (3) A 

c= 14.3383 (6) A 

98.094 (3)° 
V= 2386.50 (12) A 3 
Z = 4 

Data collection 

Agilent SuperNova Dual 

diffractometer with Atlas detector 
Radiation source: SuperNova (Mo) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.4041 pixels mm 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 



F(000) = 1416 

D x = 2.083 Mg rrr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5878 reflections 

6 = 2.3-27.5° 

ju = 8.60 mm -1 

T= 100 K 

Prism, red 

0.30 x 0.10 x 0.05 mm 



7^ = 0.182,7^ = 0.673 
17329 measured reflections 
5495 independent reflections 
4365 reflections with I > 2<j(I) 
R mt = 0.046 

#max = 27.6°, Omin = 2.3° 

h = -14— >14 
/t = -19^-19 
/ = -14-»18 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > loiF 1 )] = 0.052 

wR(F 2 ) = 0.102 

S = 1.18 

5495 reflections 

326 parameters 

44 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.0173P) 2 + 17.3449P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
Ap max = 1.58 eA" 3 
Ay9 min = -0.97 e A" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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CI 


0.7170 (7) 


0.4970 (5) 


0.3816(6) 


0.035 (2) 




C2 


0.6604 (7) 


0.4462 (6) 


0.3064 (7) 


0.044 (2) 




H2 


0.5829 


0.4243 


0.3084 


0.052* 




C3 


0.7155 (8) 


0.4273 (6) 


0.2288 (7) 


0.045 (2) 




H3 


0.6757 


0.3928 


0.1779 


0.054* 




C4 


0.8294 (8) 


0.4590 (7) 


0.2250 (7) 


0.053 (3) 




H4 


0.8670 


0.4466 


0.1714 


0.063* 


0.373 (2) 


C5 


0.8863 (7) 


0.5075 (6) 


0.2985 (6) 


0.042 (2) 




H5 


0.9641 


0.5281 


0.2955 


0.050* 




C6 


0.8338 (6) 


0.5282 (5) 


0.3788 (6) 


0.0344(18) 




C7 


0.8987 (7) 


0.5843 (5) 


0.4495 (6) 


0.0344 (19) 




H7 


0.9695 


0.6106 


0.4347 


0.041* 




C8 


0.9367 (6) 


0.6810(5) 


0.6703 (6) 


0.0336(18) 


0.627 (2) 


N2' 


0.9367 (6) 


0.6810 (5) 


0.6703 (6) 


0.0336(18) 


0.373 


C9 


1.0718(19) 


0.8414(15) 


0.6368 (19) 


0.080 (6) 


0.627 (2) 


H9A 


1.0115 


0.8464 


0.5804 


0.097* 


0.627 (2) 


H9B 


1.1000 


0.9025 


0.6594 


0.097* 


0.627 (2) 


C10 


1.160 (2) 


0.7813 (18) 


0.626 (2) 


0.114(9) 


0.627 (2) 
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A /I A1 O 

0.4028 


A 1 AO T 

0.3023 


0.6652 


A AO C sfc 

0.085* 


A 1 T> 

0.373 (2) 


fin) 

ciy 


0.5 /oy (iy) 


A 1 1 t/; /A\ 

0.31 /6 (9) 


0.6250 (14) 


A AC£ { A\ 

0.056 (4) 


A JTJ 

0.3 15 


TT1AI 

Hiy 


0.6532 


A O A A /I 

0.3094 


A /C/^ A A 

0.6604 


0.067* 


A O TJ 

0.373 (2) 


C20 


0.548 (3) 


A If 1 /I \ 

0.252 (2) 


A C /I A /O \ 

0.544 (2) 


A 1 AA /T\ 

0.100 (7) 


0.373 


H20C 


A C C /I O" 

0.554/ 


A 1 OOA 

U.looO 


0.566b 


A 1 OA* 

0.120* 


A 1H1 ZO\ 

0.3 15 (2) 


H20D 


0.4678 


0.2613 


0.5104 


0.120* 


0.373 (2) 


C21' 


0.638 (2) 


0.269 (2) 


0.4770(17) 


0.062 (4) 


0.373 


H21D 


0.6245 


0.2264 


0.4239 


0.093* 


0.373 (2) 


H21E 


0.7179 


0.2598 


0.5107 


0.093* 


0.373 (2) 


H21F 


0.6304 


0.3318 


0.4534 


0.093* 


0.373 (2) 
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Atomic displacement parameters (A 2 ) 





U n 


JJ12 


LP 3 


jjn 


U u 


IP 


u 


0.01734 (14) 


0.03167(16) 


0.0468 (2) 


-0.00210 (12) 


-0.00192(11) 


-0.00001 (15) 


Brl 


0.0434 (9) 


0.1021 (14) 


0.0438 (10) 


0.0328 (9) 


-0.0099 (7) 


-0.0256 (9) 


Brl' 


0.0460(15) 


0.0473 (15) 


0.0454 (16) 


-0.0007(11) 


0.0102(11) 


-0.0049(11) 


SI 


0.049 (2) 


0.067 (3) 


0.082 (4) 


-0.024 (2) 


0.020 (2) 


-0.025 (2) 


SI' 


0.022 (2) 


0.035 (3) 


0.031 (3) 


-0.016(2) 


0.012 (2) 


-0.010 (2) 


01 


0.022 (3) 


0.052 (4) 


0.048 (4) 


-0.005 (3) 


-0.003 (3) 


-0.005 (3) 


02 


0.029 (3) 


0.043 (3) 


0.046 (4) 


-0.005 (3) 


0.002 (3) 


0.003 (3) 


03 


0.022 (3) 


0.030 (3) 


0.058 (4) 


0.004 (2) 


0.006 (3) 


-0.003 (3) 


04 


0.017 (2) 


0.033 (3) 


0.059 (4) 


0.001 (2) 


0.002 (2) 


0.004 (3) 


05 


0.026 (3) 


0.030 (3) 


0.068 (5) 


-0.006 (2) 


0.001 (3) 


0.005 (3) 


05' 


0.026 (3) 


0.030 (3) 


0.068 (5) 


-0.006 (2) 


0.001 (3) 


0.005 (3) 


Nl 


0.022 (3) 


0.032 (4) 


0.045 (5) 


-0.007 (3) 


-0.005 (3) 


0.000 (3) 


N2 


0.025 (4) 


0.036 (4) 


0.047 (5) 


-0.007 (3) 


0.005 (3) 


-0.010(3) 


C8' 


0.025 (4) 


0.036 (4) 


0.047 (5) 


-0.007 (3) 


0.005 (3) 


-0.010(3) 


N3 


0.019(3) 


0.035 (4) 


0.038 (4) 


-0.004 (3) 


-0.003 (3) 


-0.003 (3) 


CI 


0.024 (4) 


0.029 (5) 


0.049 (5) 


-0.002 (3) 


-0.007 (4) 


0.005 (4) 


C2 


0.031 (4) 


0.043 (5) 


0.054 (6) 


-0.002 (4) 


-0.006 (4) 


0.001 (4) 


C3 


0.043 (5) 


0.043 (5) 


0.044 (6) 


-0.001 (4) 


-0.008 (4) 


-0.001 (4) 


C4 


0.050 (6) 


0.067 (7) 


0.038 (6) 


0.013 (5) 


-0.007 (4) 


-0.015 (5) 


C5 


0.029 (4) 


0.048 (5) 


0.046 (5) 


0.006 (4) 


-0.003 (4) 


0.005 (4) 


C6 


0.022 (4) 


0.037 (5) 


0.041 (5) 


-0.001 (3) 


-0.003 (3) 


-0.001 (4) 


C7 


0.021 (4) 


0.042 (5) 


0.038 (5) 


-0.002 (3) 


-0.002 (3) 


0.002 (4) 


C8 


0.025 (4) 


0.029 (4) 


0.046 (5) 


-0.010(3) 


0.002 (3) 


-0.010(3) 


N2' 


0.025 (4) 


0.029 (4) 


0.046 (5) 


-0.010(3) 


0.002 (3) 


-0.010(3) 


C9 


0.061 (9) 


0.090(10) 


0.091 (9) 


-0.046 (8) 


0.010(7) 


0.001 (8) 


CIO 


0.116(12) 


0.091 (11) 


0.128(12) 


-0.017 (9) 


-0.011 (9) 


0.009 (8) 


C9' 


0.061 (9) 


0.090(10) 


0.091 (9) 


-0.046 (8) 


0.010(7) 


0.001 (8) 


CIO' 


0.116(12) 


0.091 (11) 


0.128(12) 


-0.017 (9) 


-0.011 (9) 


0.009 (8) 


Cll 


0.023 (4) 


0.047 (5) 


0.043 (6) 


-0.005 (4) 


0.001 (4) 


-0.006 (4) 


C12 


0.023 (4) 


0.044 (5) 


0.046 (6) 


-0.001 (4) 


-0.005 (4) 


-0.004 (4) 


C13 


0.031 (5) 


0.070 (7) 


0.051 (7) 


-0.005 (4) 


0.003 (4) 


-0.008 (5) 


C14 


0.038 (5) 


0.092 (8) 


0.032 (6) 


-0.001 (5) 


0.010(4) 


-0.001 (5) 


C15 


0.028 (5) 


0.103 (9) 


0.041 (6) 


-0.007 (5) 


0.004 (4) 


0.019 (6) 


C16 


0.028 (4) 


0.066 (7) 


0.044 (6) 


-0.001 (4) 


-0.002 (4) 


0.011 (5) 


C17 


0.020 (4) 


0.040 (5) 


0.043 (5) 


0.005 (3) 


0.000 (3) 


0.006 (4) 


C18 


0.046 (9) 


0.033 (7) 


0.089 (13) 


-0.008 (6) 


0.005 (8) 


0.027 (8) 


C19 


0.061 (8) 


0.047 (6) 


0.057 (8) 


-0.005 (6) 


0.000 (6) 


0.003 (6) 


C20 


0.102(11) 


0.091 (10) 


0.108(11) 


0.013 (8) 


0.016(8) 


0.005 (8) 


C21 


0.061 (7) 


0.062 (7) 


0.063 (8) 


-0.009 (6) 


0.009 (6) 


0.012 (6) 


C18' 


0.046 (9) 


0.033 (7) 


0.089 (13) 


-0.008 (6) 


0.005 (8) 


0.027 (8) 


C19' 


0.061 (8) 


0.047 (6) 


0.057 (8) 


-0.005 (6) 


0.000 (6) 


0.003 (6) 


C20' 


0.102(11) 


0.091 (10) 


0.108(11) 


0.013 (8) 


0.016(8) 


0.005 (8) 


C21' 


0.061 (7) 


0.062 (7) 


0.063 (8) 


-0.009 (6) 


0.009 (6) 


0.012 (6) 
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Geometric parameters (A, ") 



U— 01 


2.297 (6) 


C9'— H9'B 


0.9900 


U— 02 


2.232 (6) 


CIO'— H10D 


0.9800 


U— 03 


1.777 (5) 


CIO'— H10E 


0.9800 


U— 04 


1.777 (5) 


CIO'— HI OF 


0.9800 


U— 05 


2.411 (5) 


Cll— C12 


1.451 (12) 


U— Nl 


2.572 (7) 


Cll— HI 1 


0.9500 


U— N3 


2.563 (6) 


C12— C13 


1.380 (13) 


Brl— C4 


1.889(10) 


C12— C17 


1.408 (11) 


Brl'— C14 


1.760(10) 


C13— C14 


1.384 (13) 


SI— C8 


1.759 (7) 


C13— H13 


0.9500 


SI— C9 


1.95 (2) 


C14— C15 


1.383 (14) 


sr— C9' 


1.94 (2) 


C14— H14 


0.9500 


01— CI 


1.324 (10) 


C15— C16 


1.373 (14) 


02— C17 


1.313 (10) 


C15— H15 


0.9500 


05— C19 


1.452(12) 


C16— C17 


1.406 (12) 


05— H50 


0.8400 


C16— H16 


0.9500 


Nl— C7 


1.304 (10) 


C18— C19 


1.522 (9) 


Nl— N2 


1.421 (9) 


C18— H18A 


0.9800 


N2— C8 


1.261 (10) 


C18— H18B 


0.9800 


N3— Cll 


1.317(10) 


C18— H18C 


0.9800 


N3— C8 


1.406 (9) 


CI 9— C20 


1.510(9) 


CI— C2 


1.394(12) 


C19— H19 


1.0000 


CI— C6 


1.423 (10) 


C20— C21 


1.532 (9) 


C2— C3 


1.383 (13) 


C20— H20A 


0.9900 


C2— H2 


0.9500 


C20— H20B 


0.9900 


C3— C4 


1.396 (13) 


C21— H21A 


0.9800 


C3— H3 


0.9500 


C21— H21B 


0.9800 


C4— C5 


1.359 (12) 


C21— H21C 


0.9800 


C4— H4 


0.9500 


C18'— C19' 


1.542(10) 


C5— C6 


1.406(12) 


CI 8'— H18D 


0.9800 


C5— H5 


0.9500 


CI 8'— H18E 


0.9800 


C6— C7 


1.430 (11) 


CI 8'— H18F 


0.9800 


C7— H7 


0.9500 


CI 9'— C20' 


1.535 (10) 


C9— CIO 


1.37(3) 


C19'— H19' 


1.0000 


CQ HQ A 




r?n' r?i ' 


1 S?S CI 0\ 


C9— H9B 


0.9900 


C20'— H20C 


0.9900 


CIO— H10A 


0.9800 


C20'— H20D 


0.9900 


CIO— H10B 


0.9800 


C21'— H21D 


0.9800 


CIO— H10C 


0.9800 


C21'— H21E 


0.9800 


C9'— CIO' 


1.38 (3) 


C21'— H21F 


0.9800 


C9'— H9'A 


0.9900 






03— U— 04 


179.8 (3) 


SI'— C9'— H9'B 


111.1 


03— U— 02 


89.0 (2) 


H9A— C9'— H9'B 


109.1 


04— U— 02 


91.1 (2) 


C9'— CIO'— H10D 


109.5 


03— U— 01 


93.6 (2) 


C9'— CIO'— H10E 


109.5 


04— U— 01 


86.2 (2) 


H10D— CIO'— H10E 


109.5 


02— U— 01 


160.29(19) 


C9'— CIO'— H10F 


109.5 
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p. ~> T T S"\ £ 

03 — U — 05 


A1 O ZO\ 

91.5 (2) 


T T 1 AH /"<1A' TT1AT7 

H1UD — C1U — HlOr 


1 A A C 

109.5 


/~~\ A T T PiC 

04 — U — 05 


OO O ZO\ 

00.3 (2) 


TT1AT7 pi Af TT1AT7 

H10b — LIU — HlOr 


1 AA C 

109.5 


/"\0 T T /"\f 

02 — u — 05 


0 1 .2 (2) 


XTT n 1 nn 

N3 — Cll — C12 


1 O O 1 SO\ 

128.3 (8) 


Ol — U — 05 


79.2 (2) 


XT'? nil TT 1 1 

N3 — Cll — Hll 


1 1 c 0 

115.8 


pi O T T XT'? 

03 — U — N3 


at 0 /o\ 

97.0 (2) 


C ' \ ^ ni 1 TT11 

C12 — Cll — Hll 


1 1 C O 

115.8 


04 — U — N3 


OO O ZO\ 

82.2 (2) 


C13 — C12 — C17 


1 0 a c /r\\ 

120.5 (9) 


PiO J T XT'} 

02 — U — N3 


ni /i /o\ 

71.4 (2) 


pn nn n 1 

C13 — C12 — Cll 


1 1/ n /o\ 

116.7 (8) 


P 1 T T XT'} 

Ol — U — N3 


1 n /i /o\ 

127.4 (2) 


nii 

C 1 7 — C 1 2 — C 1 1 


1 OO T /0\ 

122.7 (8) 


T T XT'} 


1 CA T /T\ 
150. / (2) 


pn pi /i 

C 1 2 — C 1 3 — C 1 4 


10 1 A / 1 A\ 

121. U (10) 


03 — U — Nl 


81.1 (2) 


/~1 1 l"\ p 1 O TT1 ^ 

C12 — C13 — H13 


119.5 


04 — U — Nl 


r\o 0 /o\ 

98.8 (2) 


C14 — C13 — H13 


1 1 A C 

119.5 


PO T T XT 1 

02 — U — N 1 


1 1 A A ZO\ 

130. 0 (2) 


P1C pi /I pil 

C15 — C14 — C13 


110 A / 1 A\ 

118.9 (10) 


P 1 T T XT 1 

Ol — U — Nl 


/"A ZO\ 

69.6 (2) 


C 1 5 — C 1 4 — Brl 


113.5 (8) 


05 — U — Nl 


1 A1 A ZO\ 

147.4 (2) 


C13 — Cl4 — Brl 


1 OT /A\ 

127.6 (9) 


XTO T T XT 1 

N3 — U — N 1 


61.9 (2) 


P 1 C P 1/1 T T 1 /I 

C15 — C14 — H14 


120.6 


p 0 01 pa 

C8 — SI — C9 


1 AO C ZO\ 

102.5 (8) 


P 1 O P 1/1 T T 1 A 

C13 — C14 — H14 


120.6 


P 1 f\ 1 T T 

LI — Ol — U 


132.8 (5) 


C ' 1 / P1C P1^1 

C16 — C15 — C14 


10 1 O /A\ 

121.2 (9) 


C17 — 02 — U 


137.6 (5) 


C16 — C15 — H15 


1 1 A A 

119.4 


C19 — 05 — U 


1 /I C A 

145.0 (7) 


p 1 /i p 1 c in r 

Cl4 — C15 — Hl5 


119.4 


pin r\c TTCA 

C19 — 05 — H50 


1 AT C 

107.5 


P1C 1 /_ PIT 

C 1 5 — C 1 6 — C 1 7 


1 OA H /A\ 

120.7 (9) 


T T PC TTf r\ 

U — 05 — H50 


107.5 


P1C pi/ tti /; 

C15 — Clo — Hlo 


1 1 A "7 

119.7 


p -7 XT1 \T1 

C7 — Nl — N2 


1 1 A A //'X 

114.0 (6) 


P1T f ' 1 / TT1 / 

C17 — C16 — H16 


1 1 A T 

119.7 


C7 — Nl — U 


126.0 (5) 


p 1 ^ p 1 /" 

02 — CI 7 — C16 


1 O A C /ON 

120.5 (8) 


XTO XT 1 T T 


1 1 A O /C\ 

119.2 (5) 


P*1 P 1 T P 1 1 

02 — C 1 7 — C 1 2 


10 1 H ZO\ 

121.7 (8) 


po XTO XT 1 

Co — N2 — Nl 


119.7 (6) 


p 1 /_ p 1 -7 pin 
Clo — C17 — C12 


1 1 H O /A\ 

117.8 (9) 


/~i 1 1 xto p 0 

Cll — N3 — C8 


113.8 (6) 


P 1 A P IO T T 1 O A 

Cl9 — CI 8 — H18A 


109.5 


pi 1 -1 XTO T T 

Cll — N3 — U 


124.9 (5) 


P 1 A P 10 T T 1 on 

Cl9 — C18 — H18B 


109.5 


p 0 XTO T T 

Co — N3 — U 


1 OA C /f \ 

120.5 (5) 


tti 0 A PIO TT1 on 

H 1 8 A — C 1 0 — H 1 8b 


1 AA C 

109.5 


r\ 1 1 /~>o 

Ol — CI — C2 


120.5 (7) 


P1A p 1 O TTIOP 

C 1 9 — C 1 8 — H 1 8C 


1 AA C 

109.5 


01 — CI — C6 


120.2 (7) 


T T 1 O A P IO T T 1 O P 

H18A — C18 — H18C 


109.5 


C2 — CI — Co 


1 1 A 1 /ON 

119.2 (8) 


T T 1 OT1 P IO T T 1 OP 

H18B — CI 8 — H18C 


109.5 


po p r\ p 1 

C3 — C2 — CI 


1 OA A ZO\ 

120.9 (8) 


05 — C19 — C20 


1 n a /ION 

117.4 (13) 


r^i /"<o ljo 
C3 — C2 — Hz 


1 1 A / 

119.6 


r\r /~<in no 

U5 — C19 — CI 8 


1 a^; 0/1 a\ 
106. Z (10) 


CI — C2 — H2 


119.6 


P 1 A P 1 A P 1 O 

C20 — C19 — CI 8 


112.6 (8) 


C2 — C3 — C4 


120.1 (8) 


s \ c p 1 (\ T T 1 A 

05 — C19 — HI 9 


106.7 


p PO TTO 

C2 — C3 — H3 


1 1 A A 

119.9 


POA P1A TT1 A 

C20 — C19 — HI 9 


1 A/" T 

106.7 


C • A P O TI-) 

C4 — C3 — H3 


1 1 A A 

119.9 


p 1 O P1A TT1A 

C18 — C19 — H19 


1U6.7 


C5 — C4 — C3 


119.6 (9) 


P 1 A PO A P 1 1 

C 1 9 — C20 — C2 1 


1 1 O A /A\ 

112.4 (9) 


C5 — C4 — Brl 


123.9 (8) 


P 1 A P 1 A T TO A A 

C 1 9 — C20 — H20A 


109.1 


p 0 p ,1 ti 1 

C3 — C4 — Brl 


116.5 (7) 


PI 1 POA T TO A A 

C21 — C20 — H20A 


1 AA 1 

109.1 


r ' r P /I T T A 

C5 — C4 — H4 


1 OA O 

120.2 


P1A POA TTOAT) 

C19 — C20 — H20B 


1 AA 1 

109.1 


f • i-t z' ' a T T /I 

C3 — C4 — H4 


120.2 


PO 1 POA TT'lATt 

C21 — C20 — H20B 


109.1 


C4 — C5 — Co 


1 OO •"> /o\ 

122.3 (8) 


T TO A A POA TTOAIO 

H20A — C20 — H20B 


1 AT A 

107.9 


C4 — C5 — Hd 


1 1 O A 

118.9 


nrt /Til TTT1 A 

CzO — Czl — Hzl A 


1 AA C 

109.5 


C6— C5— H5 


118.9 


C20— C21— H21B 


109.5 


C5— C6— CI 


117.9(8) 


H21A— C21— H21B 


109.5 


C5— C6— C7 


117.6(7) 


C20— C21— H21C 


109.5 


CI— C6— C7 


124.3 (8) 


H21A— C21— H21C 


109.5 


Nl— C7— C6 


126.3 (7) 


H21B— C2l— H21C 


109.5 
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\ti /in ijn 

N 1 — C7 — H7 


116.8 


p 1 rw p i o/ t t 1 or\ 

Cl9 — C18 — H18D 


109.5 


C6 — C7 — H7 


116.8 


/"I 1 A) f ~* 10/ T T 1 O 

Cl9 — Cl8 — H18E 


109.5 


N2 — C8 — N3 


118.7 (6) 


tti ot~\ p 1 o f iti or 

H18D — C18 — H18E 


109.5 


N2 — C8 — SI 


120.3 (6) 


pi Af PlOf tti or 

C19 — CI 8 — H18F 


1 AA C 

109.5 


XTO /~" o O 1 

N3 — C8 — SI 


121.0 (6) 


T T 1 OTX P 10' TTI Or 

H18D — CI 8 — H18F 


109.5 


CIO — C9 — SI 


o a ^ / 1 r>\ 

89.2 (18) 


T T 1 OT -1 /"I 10f tti or 

H18E — Cl8 — H18F 


109.5 


CIO — C9 — H9A 


113.8 


P 'NAI P 1 A( p 1 O 1 

C20 — C19 — C18 


1 AO /" / A\ 

108.6 (9) 


Si — C9 — H9A 


113.8 


/"^ --\ /\ i ' 1 |^ # TT1l"W 

C20 — Cl9 — Hl9 


109.5 


p i /\ PA TTATi 

CIO — C9 — H9B 


113.8 


P 1 O/ P 1 A/ TTI A» 

CI 8 — C19 — HI 9 


109.5 


Si — C9 — H9B 


113.8 


C2l — C20 — Cl9 


1 AA S~ / 1 A\ 

109.6 (10) 


H9A — C9 — H9B 


111.0 


P T 1 1 P^ A f in AP 

C2 1 — C20 — H20C 


109.7 


C9 — CIO — Hi OA 


109.5 


C19 — C20 — H20C 


109.7 


f • l \ pi 1 l\ TTI ATI 

C9 — CIO — HI OB 


109.5 


PI 1 J p^a; TTIAH 

C2 1 — C20 — H20D 


109.7 


ill n a P< i p\ T T 1 ATT 

HlOA — CIO — HlOB 


109.5 


P 1 A/ P 1A( I 1-1 ATX 

C19 — C20 — H20D 


109.7 


C9 — CIO — HIOC 


109.5 


H20C — C20 — H20D 


108.2 


HlOA— CIO— HIOC 


109.5 


C20'— C21'— H21D 


109.5 


HlOB— CIO— HIOC 


109.5 


C20'— C21'— H21E 


109.5 


p i /-if pa? o 1 f 

CIO — C9 — Si 


1 A") /"> \ 

103 (3) 


TTI 1 TX P 1 1 f TT^1 r 

H2 1 D — C2 1 — H2 1 E 


1 AA C 

109.5 


/~1 1 A/ PI A / ttai A 

CIO — C9 — H9 A 


111.1 


C20 — C21 — H21F 


109.5 


[11 ( P AJ TTAf * 

SI — C9 — H9 A 


111.1 


TT^> 1 TX pi 1 t TTI 1 T -1 

H2 1 D — C2 1 — H2 1 F 


109.5 


pi ai PA' TTA7T) 

CIO — C9 — Hv B 


111 i 
111.1 


Till n ni ! TT^>1T7 

H2 1 b — C2 1 — Hi 1 1^ 


1 An c 

109.5 


03 — U — 01 — CI 


-28.2 (7) 


CI — C2 — C3 — C4 


0.2 (13) 


/~\ A T T /"\ 1 p 1 

04 — U — 0 1 — C 1 


151.8 (7) 


/—' /-» PO p A PC 

C2 — C3 — C4 — C5 


0.7 (14) 


T T p, 1 pi 

02 — U — U 1 — C 1 


1 ^>C /I /"7\ 

-125.4 (7) 


S ~\ po /~i A T) „ 1 

C2 — C3 — L4 — Br 1 


-179.2 (7) 


05 — U — Ol — CI 


-119.3 (7) 


PO P A PC P /" 

C3 — C4 — C5 — C6 


-0.7 (14) 


X T "> T T j'X 1 ✓~1 1 

N3 — U — Ol — CI 


74.5 (7) 


Brl — C4 — C5 — C6 


179.2 (7) 


XT 1 T T /~~\ 1 p 1 

Nl — U — Ol — CI 


50.9 (6) 


P A PC P/" P1 

C4 — C5 — C6 — C 1 


-0.3 (13) 


03 — U — 1)2 — C 1 7 


1/11 ^: /^\ 

141.6 (7) 


p /I PC p /_ p -T 

C4 — C5 — Co — C7 


-176.3 (8) 


04 — U — 02 — C17 


-38.4 (7) 


01 — CI — C6 — C5 


-176.2 (7) 


0 1 — U — 02 — C 1 7 


1 'i A 1 ZO\ 

-120.3 (8) 


P^ P1 p / PC 

C2 — CI — C6 — C5 


1 1 / 1 1 \ 

1.1 (11) 


tt /--\ t* P 1 — 7 

05 — U — 02 — C 1 7 


-126.4 (7) 


Pi 1 P1 P/" p -7 

Ol — CI — C6 — C7 


-0.4 (12) 


N 3 — U — 1)2 — C 1 7 


43.0 (7) 


p ^< pi p /_ PT 

C2 — C 1 — Co — C7 


1 A /0\ 

176.9 (8) 


Nl — U — 02 — C17 


64.1 (8) 


X T^ XT1 /"~1T f~~~* S~ 

N2 — Nl — C7 — C6 


1 *7 C A /T\ 

-175.0 (7) 


T T /'A C /~1 1 A 

03 — U — 05 — C 1 9 


2.1 (11) 


TT X T 1 PT P f 

U — N 1 — C7 — C6 


15. 4 (11) 


P /I XT P.C pi A 

04 — U — 05 — C 1 9 


-178.1 (11) 


PC P/' PT X T 1 

C5 — C6 — C7 — N 1 


1 Tt c ZO\ 

-172.5 (8) 


/~\~) TT P.C P 1 A 

02 — U — 05 — C 1 9 


-86.7 (11) 


p 1 P/T p "7 xt i 

CI — Co — C7 — N 1 


11.7 (13) 


/~\ 1 T T /"\ c P 1 a 

0 1 — U — 05 — C 1 9 


95.4 (11) 


XT 1 XT'! P o \n 

Nl — N2 — C8 — N3 


2.6 (11) 


XTO TT /~~\ r - p 1 p\ 

N3 — U — 05 — C19 


-107.4 (11) 


xt 1 \n p o ci 

Nl — N2 — C8 — SI 


-177.1 (6) 


XT 1 T T /"\ c P 1 a 

N 1 — U — 05 — C 1 9 


78.2 (12) 


P1 1 XTO PO XT^ 

Cll — N3 — C8 — N2 


-174.4 (7) 


TT XT1 PT 

03 — U — N 1 — C7 


64.1 (6) 


TT X TO PO \T1 

U — N3 — C8 — N2 


-3.8 (9) 


S \ A TT XT1 PT 

04 — U — N 1 — C7 


-115.8 (6) 


pi i XTO PO Ci 1 

Cll — N3 — C8 — SI 


5.3 (9) 


/"il TT XT1 PT 

02 — U — N 1 — C7 


145.3 (6) 


T T \n PO Ci 1 

U — N3 — C8 — SI 


175.9 (4) 


1 TT TVT1 

Ol — U — N 1 — C7 


-33.1 (6) 


C9 — SI — C8 — N2 


21.2 (11) 


05— U— Nl— C7 


-15.1 (8) 


C9— SI— C8— N3 


-158.5 (9) 


N3— U— Nl— C7 


168.0 (7) 


C8— SI— C9— CIO 


-83.3 (15) 


03— U— Nl— N2 


-105.0(5) 


C8— N3— Cll— C12 


-177.0(8) 


04— U— Nl— N2 


75.1 (5) 


U— N3— Cll— C12 


12.8 (12) 


02— U— Nl— N2 


-23.8 (6) 


N3— Cll— C12— C13 


-175.1 (8) 



Acta Cryst. (2012). E68, m279-m280 Slip- 1 0 



supplementary materials 



P> 1 T T XT 1 XTI 

<J1 — U — N 1 — Nz 


157.0 (6) 


XT'? PI 1 pn P 1 T 

N3 — Cll — C12 — C17 


8.0 (13) 


i"\f TT XT1 XT'"? 

05 — U — N 1 — N2 


175.8 (4) 


P 1 T P 1 ""i Pl'1 pi /| 

C17 — C12 — C13 — C14 


-1.6(13) 


XT'? TT Ml XT'"* 

N3 — U — N 1 — N2 


-1.1 (5) 


P11 pn Pi'? P1/1 

Cll — C 1 2 — C 1 3 — C 1 4 


1 TO C ZO\ 

-lVo.5 (8) 


C7 — Nl — N2 — C8 


1 *7A *7 /a\ 

-170.7 (7) 


pn p i -> pi^i pic 

C 1 2 — C 1 3 — C 1 4 — C 1 5 


1 A / 1 yl \ 

1.0 (14) 


TT XT1 XTO Z - " 1 O 

U — Nl — N2 — Co 


-0.3 (9) 


pn p i -> pi/1 r~) „ i / 

C12 — C13 — C14 — brl 


178.6 (7) 


Pi'? T T XT'? pi 1 

03 — U — N3 — Cll 


-112.5 (7) 


pi 1 P1/I PIC pi/" 

C 1 3 — C 1 4 — C 1 5 — C 1 6 


-0.4 (15) 


04 — U — N 3 — C 1 1 


67.6 (7) 


D '1 ' Plyl PIC p 1 /- 

Brl — C 1 4 — C 1 5 — C 1 6 


1 no 

-178.3 (7) 


pp tt XT'? rii 1 

(J 2 — U — N 3 — C 1 1 


—26.2 (6) 


p l A p i c P 1 /. P1*7 

C14 — CI 5 — C16 — C17 


AT P< /I \ 

U.3 (14) 


p 1 t t XT1 PI 1 

Ul — U — JN3 — Cll 


14o.o (6) 


U — U2 — C 1 / — C 1 6 


142. / (6) 


PtC TT XT'? f ' 1 1 

05 — U — N3 — Cll 


A £ / A \ 

-4.6 (9) 


U — 02 — C 1 7 — C 1 2 


"? A "? /1 1 \ 

-39.3 (11) 


XT1 TT XT'? pi 1 

Nl — U — N3 — Cll 


172.0 (7) 


C 1 5 — C 1 6 — C 1 7 — 02 


177.2 (8) 


pp T T XT'? /" o 

<J3 — U — N3 — C8 


HH Pi 

77.9 (6) 


pic p i /_ p i ^7 pn 

C15 — C16 — C17 — C12 


A A / 1 1\ 

-0.9 (12) 


T T XT'} /^O 

U4 — U — N 5 — Co 


— lOz.O (j) 


ni'i pn 

C 1 j — C 1 2 — C 1 / — 02 


— 1 /6.6 (0) 


02 — U — N3 — Co 


164.2 (6) 


C 1 1 — C 1 2 — C 1 7 — 02 


0.1 (12) 


/~\ 1 TT XT') P o 

Ol — U — N3 — Co 


-22.8 (6) 


P 1 1 P 1 ^ P 1 T P 1 /" 

C13 — Cl2 — C17 — C16 


1 ^ / 1 '"lN 

1.5 (12) 


TT XT'? PS 


I 1 H.Z ^J^ 


C\ 1 P1 9 P1 7 P1 f< 


1 78 9 (1\ 
i / o.z ^ / ) 


Nl— U— N3— C8 


2.4 (5) 


U— 05— CI 9— C20 


89.9(15) 


U— 01— CI— C2 


136.4 (7) 


U— 05— CI 9— CI 8 


-37.1 (16) 


U— 01— CI— C6 


-46.3 (10) 


05— CI 9— C20— C21 


51(2) 


01— CI— C2— C3 


176.2 (8) 


CI 8— CI 9— C20— C21 


174.6 (17) 


C6— CI— C2— C3 


-1.1(12) 


C18'— C19'— C20'— C21' 


-177 (3) 


Hydrogen-bond geometry (A, ") 


D—R-A 


D — H 


R-A D-A 


D—R-A 


05— H50-01 1 


0.84 


1.88 2.667 (8) 


155 



Symmetry code: (i) -x+l, -y+1, -z+1. 
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